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7)Abstract: 

ROBLEM TO BE SOLVED: To provide a method for dewaxing a silicon 
irbide molding, by which a porous silicon carbide sintered compact 
:cellent in quality and strength can be finally obtained without 
rteriorating the productivity and causing failure to catch fire. 
DLUTION: This dewaxing method comprises heating the silicon carbide 
olding M1 in the atmosphere of 1-20% oxygen concentration to the 
mperature at which the binder contained in the molding M1 can be 
^composed. 
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.AIMS 



laim(s)] 

laim 1] The cleaning approach of the silicon carbide Plastic solid characterized by an oxygen density heating a silicon 
rbide Plastic solid to the temperature which the binder in said silicon carbide Plastic solid may decompose under 1% - 
% of ambient atmosphere. 

laim 2] The cleaning approach of the silicon carbide Plastic solid characterized by an oxygen density heating a silicon 
rbide Plastic solid to the temperature which the binder in said silicon carbide Plastic solid may decompose under 5% - 
% of ambient atmosphere. 

laim 3] The principal component of the inert gas in said ambient atmosphere is the cleaning approach of the silicon 
rbide Plastic solid according to claim 1 or 2 characterized by being nitrogen. 

laim 4] The cleaning approach of a silicon carbide Plastic solid given in claim 1 characterized by heating said silicon 
rbide Plastic solid at 200 degrees C - 600 degrees C thru/or any 1 term of 3. 

laim 5] Said silicon carbide Plastic solid is the cleaning approach of a silicon carbide Plastic solid given in claim 1 
aracterized by having honeycomb structure thru/or any 1 term of 4. 

laim 6] The manufacture approach of the porosity silicon carbide sintered compact which is the approach of 
inufacturing a porosity silicon carbide sintered compact by performing desiccation, cleaning, and baking in order after 
Dricating a silicon carbide Plastic solid, and is characterized by performing said cleaning by the approach of claim 1 
ru/or either of 5. 

laim 7] For 0.2% or less and disruptive strength, an actual carbon ratio is [ said porosity silicon carbide sintered 
mpact ] the manufacture approach of a porosity silicon carbide sintered compact according to claim 6 that it is 
aracterized by being 40 or more MPas and being the honeycomb filter with which the closure of the edge opening is 
rried out by turns. 
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IT AILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

eld of the Invention] This invention relates to the cleaning approach of a silicon carbide Plastic solid, and the 

mufacture approach of a porosity silicon carbide sintered compact. 

)02] 

escription of the Prior Art] The number of an automobile is increasing by leaps and bounds, and the increment of it 
o with the rapid amount of the exhaust gas taken out by the internal combustion engine of an automobile in 
>portion to it is being enhanced. Since the various matter contained in the exhaust gas which especially a diesel power 
tnt takes out becomes the cause which causes contamination, in current, it is having effect serious for a world 
vironment. Moreover, the research result that the particle in exhaust gas (diesel particulate) becomes the cause which 
netimes causes reduction of an allergy failure or a sperm count is also reported by recently. That is, it is considered to 
a urgent technical problem for human beings to take the cure which removes the particle in exhaust gas. 
)03] The exhaust gas purge of various varieties is proposed from before under such circumstances. A common 
haust gas purge prepares casing in the way of the exhaust pipe connected with the engine exhaust manifold, and has 
5 structure which has arranged the filter which has a detailed hole in it. There is a ceramic besides a metal or an alloy 
a formation ingredient of a filter. The honeycomb filter made from cordierite is known as an example of 
>resentation of the filter which consists of a ceramic. 

)04] Here, the general method of manufacturing the honeycomb filter made from cordierite is introduced simply. 
*st, the Plastic solid of the shape of pillar-shaped and a honeycomb is formed by extruding a ceramic raw material 
ntinuously through the metal mold of an extruding press machine. Next, the dispersion-medium liquid in a Plastic 
id is mainly volatilized by carrying out hot air drying of this Plastic solid under an oxygen ambient atmosphere, 
bsequently, after cutting said Plastic solid to predetermined die length, the eel of the cut Plastic solid is obturated in 
5 shape of a checker. Then, parts for organic [, such as a binder in a Plastic solid, ] are mainly decomposed and 
noved by putting a Plastic solid into the cleaning furnace of a hot blast circuit system, and degreasing under an 
ygen ambient atmosphere. In addition, degreasing leads to reduction of actual carbon. Thus, the degreased Plastic 
tid is calcinated in a firing furnace. A desired honeycomb filter is completed the above result. 
)05] 

:oblem(s) to be Solved by the Invention] By the way, recently, since there is an advantage, like the pressure loss 
rich is high, and is chemically stable is small, the porosity silicon carbide which is a kind of a non-oxide ceramic may 
used as a filter formation ingredient. [ of thermal resistance a mechanical strength and collection efficiency ] 
)06] However, in manufacturing the honeycomb filter which consists of a porosity silicon carbide sintered compact, 
itable cleaning conditions suited the situation which is hard to be referred to as still being found out. Moreover, even 
t applied simply the degreasing unit and the approach of the conventional oxide ceramic to cleaning of a silicon 
rbide Plastic solid, there was a possibility that the sintered compact which has a suitable mechanical strength might 
t be obtained, or the quality of a product might deteriorate with ignition of generating gas. In addition, there was also 
equest of wanting to degrease on the conditions on which productivity is not reduced as much as possible. 
)07] This invention is made in view of the above-mentioned technical problem, and the purpose is in offering the 
;aning approach of a silicon carbide Plastic solid that the porosity silicon carbide sintered compact which was finally 
cellent in quality and reinforcement can be obtained, without being accompanied by the fault of a fall and ignition of 
}ductivity. 

D08] Moreover, another purpose of this invention is to offer the approach of manufacturing the porosity silicon 
rbide sintered compact excellent in quality and reinforcement, without being accompanied by the fault of the fall and 
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lition of productivity at the time of cleaning. ^1 
)09] 

leans for Solving the Problem] As a result of an invention-in-this-application person's repeating research 
ioleheartedly in view of the above-mentioned technical problem, the knowledge that what was excellent in 
nforcement was not obtained paying attention to the oxygen density in the ambient atmosphere at the time of 
:aning, especially an ambient atmosphere even if this concentration is too low and it is too high was acquired. And 
sed on this knowledge, an invention-in-this-application person develops it further, and, finally came to hit on an idea 
the following invention. 

)10] That is, in order to solve the above-mentioned technical problem, let the cleaning approach of the silicon carbide 
istic solid characterized by an oxygen density heating a silicon carbide Plastic solid to the temperature which the 
ider in said silicon carbide Plastic solid may decompose under 1% - 20% of ambient atmosphere be the summary in 
/ention according to claim 1 . 

31 1] Let the cleaning approach of the silicon carbide Plastic solid characterized by an oxygen density heating a silicon 
rbide Plastic solid to the temperature which the binder in said silicon carbide Plastic solid may decompose under 5% - 
% of ambient atmosphere be the summary in invention according to claim 2. 

312] In claims 1 or 2, the principal component of the inert gas in said ambient atmosphere presupposed that it is 
/ention according to claim 3 nitrogen. Invention according to claim 4 presupposed that said silicon carbide Plastic 
lid is heated at 200 degrees C - 600 degrees C in claim 1 thru/or any 1 term of 3. 

313] In claim 1 thru/or any 1 term of 4, said silicon carbide Plastic solid presupposed invention according to claim 5 
it it has honeycomb structure. In invention according to claim 6, by performing desiccation, cleaning, and baking in 
der, it is the approach of manufacturing a porosity silicon carbide sintered compact, and let the manufacture approach 
the porosity silicon carbide sintered compact characterized by performing said cleaning by the approach of claim 1 
"u/or either of 5 be the summary, after fabricating a silicon carbide Plastic solid. 

014] In claim 6, as for invention according to claim 7, the actual carbon ratio presupposed that 0.2% or less and 
sruptive strength are 40 or more MPas, and edge opening is said porosity silicon carbide sintered compact the 
neycomb filter by which the closure is carried out by turns. 

015] Hereafter, "an operation" of this invention is explained. According to invention according to claim 1 to 7, what 
is excellent in reinforcement can be obtained, without being accompanied by a fall and ignition of productivity. 
016] If an oxygen density is lower than 1%, as a result of the decomposition reaction of a binder stopping being able 
progress easily, actual carbon increases, the grain growth by baking is checked, and a fall on the strength is caused. In 
dition, in order to make a binder fully disassemble, long time amount is needed, and productivity falls. On the 
ntrary, if an oxygen density is higher than 20%, while it is convenient, as a result of inflammable gas's occurring so 
uch, gas will become easy to ignite from a viewpoint of fully disassembling a binder. Moreover, when the silicon 
rbide in a Plastic solid oxidizes, as a result of compounds other than silicon carbide arising, there is a possibility of 
using a fall on the strength. 

017] In this case, it is more desirable like invention according to claim 2 to set up an oxygen density to 5% - 10%. 
nee nitrogen is mainly used as inert gas in an ambient atmosphere, while control of an oxygen density becomes easy 
cording to invention according to claim 3, a compound which causes a fall on the strength becomes is hard to be 
nerated. 

018] According to invention according to claim 4, a binder can be certainly disassembled and removed by heating a 
icon carbide Plastic solid at 200 degrees C - 600 degrees C, without being accompanied by the fall of productivity or 
•st nature. 
019] 

mbodiment of the Invention] Hereafter, the manufacture approach of the honeycomb filter made from a ceramic of 1 
aeration gestalt which materialized this invention is explained to a detail based on drawing 1 - drawing 7 . 
020] First, the honeycomb filter 1 which has set in this operation gestalt and is manufactured is explained. Since this 
>neycomb filter 1 is what removes a diesel particulate, generally it is called a diesel particulate filter (DPF). This 
■neycomb filter 1 is the square pole-like, and that dimension is set as 33mmx33mmxl67mm (refer to drawing„6 ). 
021] These honeycomb filters 1 are products made from a porosity silicon carbide sintered compact which are kinds 
a ceramic sintered compact. The reason for having adopted the silicon carbide sintered compact is that there is an 
Ivantage of especially excelling in a mechanical strength, thermal resistance, thermal conductivity, etc., as compared 
ith other ceramics. 

022] As shown in drawing 7 , the honeycomb filter 1 is equipped with the honeycomb structure which consists of a 
:1 of a large number prolonged in this direction. The reason for having adopted honeycomb structure is that there is an 
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vantage that pressure loss is small even when th^^ount of uptake of a particle increases^^o or more through tubes 
which make the shape of a cross-section abbreviation square are regularly formed in the honeycomb filter 1 along the 
ection of an axis. Each through tube 12 is mutually divided with the thin cell wall 13. The oxidation catalyst which 
nsists of platinum group metals (for example, Pt etc.), other metallic elements, its oxide, etc. is supported by the 
tside surface of a cell wall 1 3. The closure of the opening of each through tube 12 is carried out to the shape of a 
ecker with the closure object 14 (here porosity silicon carbide sintered compact) at the end-faces [ one of ]a [ 9 ] and 
side. Therefore, if it sees as end-face 9a and the whole 9b, the shape of a checker is presented. Consequently, the eel 
a large number which carried out the shape of a cross-section square is formed in the honeycomb filter 1 . The 
nsistency of a eel is set up before and after 200 pieces/inch, the thickness of a cell wall 13 is set up before and after 
(mm, and the eel pitch is set up before and after 1 .8mm. In upstream end-face 9a, opening of the tiling of an 
breviation moiety is carried out among a large number eels, and opening of the remaining things is carried out in 
wnstream end-face 9b. 

323] As for the average pore diameter of a honeycomb filter 1, it is desirable that they are 1 micrometer - 50 
crometers and 5 more micrometers - 20 micrometers. The blinding of the honeycomb filter 1 according that an 
erage pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. On the other hand, 
ice it becomes impossible to carry out uptake of the fine particle when an average pore diameter exceeds 50 
crometers, filtration capacity will decline. 

324] As for the porosity of a honeycomb filter 1 , it is desirable that they are 30% - 70% and 40 more% - 60%. A 
neycomb filter 1 becomes it precise that porosity is less than 30% too much, and there is a possibility that it may 
come impossible to circulate exhaust gas inside. On the other hand, when porosity exceeds 70%, there is a possibility 
it may become weak in reinforcement and the collection efficiency of a particle may fall into a honeycomb filter 1 
ice an opening increases too much. 

325] As for the actual carbon ratio of a honeycomb filter 1 , it is desirable that it is 0.2% or less. The reason is that the 
:e of an abundance ratio of the silicon carbide [ be / an actual carbon ratio / 0.2% or less ] in a sintered compact 
comes large, and disruptive strength improves. Moreover, as for the disruptive strength of a honeycomb filter 1, it is 
sirable that they are 40 or more MPas. The reason is hard coming to generate destruction in a honeycomb filter 1, 
en if the pressure of exhaust gas and the vibration at the time of transit join a honeycomb filter 1 as disruptive strength 
40 or more MPas. 

026] Next, the procedure of manufacturing the above-mentioned honeycomb filter 1 is explained. First, the paste for 
t closures used at the ceramic raw material slurry used at an extrusion-molding process and an end-face closure 
ocess is produced beforehand. 

027] What blended dispersion-medium liquid, such as an organic binder and water, the predetermined daily dose 
ery, and kneaded it to silicon carbide powder as a ceramic raw material slurry is used. What blended and kneaded an 
ganic binder, lubricant, a plasticizer, and water to silicon carbide powder as a paste for the closures is used. 
028] As an organic binder, methyl cellulose, a carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene 
ycol, phenol resin, an epoxy resin, etc. are mentioned, for example. As for the loadings of an organic binder, it is 
ually good that it is 1 weight section - 10 weight section extent to the silicon carbide powder 100 weight section. 
029] As dispersion-medium liquid, alcohols, such as others [ water / above-mentioned ], for example, a methanol etc., 
d organic solvents, such as benzene, can be used. Next, said ceramic raw material slurry is supplied to an extruding 
ess machine, and it is continuously extruded through metal mold. And silicon carbide Plastic solid Ml by which 
trusion molding is carried out is dried under an oxygen ambient atmosphere using a microwave dryer or hot air drying 
uipment. Thereby, the dispersion-medium liquid in silicon carbide Plastic solid Ml is mainly volatilized. In this case, 
is good to set drying temperature as 100 degrees C - 200 degrees C. Then, silicon carbide Plastic solid Ml which 
ssed through the desiccation process is cut to equal die length, and silicon carbide Plastic solid Ml of the shape of the 
uare pole which has honeycomb structure is acquired. 

030] Furthermore, single-sided opening of each eel of silicon carbide Plastic solid Ml which passed through the 
rming cycle is filled up with the paste for the specified quantity [ every ] closures, and the both-ends sides 9a and 9b 
e closed in the shape of a checker. Here, in order to dry the paste for the closures, you may dry again. 
031] Next, the organic binder in silicon carbide Plastic solid Ml is mainly disassembled and removed by degreasing 
icon carbide Plastic solid Ml which passed through the desiccation process using the continuation cleaning furnace 
. In addition, the continuation cleaning furnace 21 and the cleaning approach using it are explained in full detail later. 
032] Next, silicon carbide Plastic solid Ml which passed through the cleaning process is calcinated in the firing 
rnace maintained at inert gas ambient atmospheres, such as an argon. The desired honeycomb filter 1 is completed the 
>ove result. In this case, it is good to set burning temperature as 2000 degrees C - about 2200 degrees C, to set up firing 
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le in 0.1 hours - 5 hours, and to set furnace inter^^ressure as ordinary pressure. 4^ 
)33] Then, the configuration of the continuation cleaning furnace 21 used in this operation gestalt is explained based 
drawing 1 - drawin g 5 . As shown in drawing 1 (b) etc., the muffle 23 which is tubular on the oblong body frame 22 
dch constitutes this continuation cleaning furnace 21, and becomes it from heat-resisting material is supported every 
dth. The inlet-port purge room 24 is formed near inlet-port section 23 a of this muffle 23. The carrying-in section 25 is 
med in the left-hand side in a preceding paragraph side, i.e., drawing 1 , rather than the inlet-port purge room 24. On 
j other hand, the outlet purge room 26 is formed near outlet section 23b of a muffle 23. The taking-out section 27 is 
med in the right-hand side in a latter-part side, i.e., drawing 1 , rather than the outlet purge room 26. 
)34] Inside the muffle 23, it is laid so that a part of conveyor belt 31 of the shape of the shape of endless and a mesh 
ly be prolonged along with the longitudinal direction of a muffle 23. The conveyor mechanical component which 
nsists of a motor 32 and two or more pulleys 33 is arranged in the back end side lower part of a muffle 23. Each 
lley 33 is looped around the conveyor belt 3 1 . A drive of a motor 32 moves a conveyor belt 3 1 toward right-hand side 
vard inlet-port section 23a to outlet section 23b from the left-hand side of drawing 1 . The conveyor belt 3 1 is in the 
ndition of having exposed in the carrying-in section 25 and the taking-out section 27. Therefore, in the carrying-in 
:tion 25, a work piece Wl (silicon carbide Plastic solid Ml and fixture Gl) can be horizontally laid on a conveyor 
It 3 1 . Moreover, in the taking-out section 27, a work piece Wl can be removed from on a conveyor belt 3 1 . A 
nveyance means to convey silicon carbide Plastic solid Ml toward outlet section 23b with a conveyor belt 31, a motor 
, and a pulley 33 from inlet-port section 23a consists of these operation gestalten. 

)35] In the muffle 23, the part except the back end section is surrounded with the square tubed heat insulator 34. The 
ater 35 as a heating means is installed in the interior of a heat insulator 34. Said heater 35 is for heating silicon carbide 
istic solid Ml which moves in the inside of a muffle 23 to the temperature which can be degreased. The cooling 
:ket 36 as a cooling means is arranged in the back end section of a muffle 23. A cooling jacket 36 is for cooling the 
ated work piece to ordinary temperature. 

)36] As shown in drawing 1 (b), the part currently surrounded with the heat insulator 34 in the muffle 23 is equally 
/ided to the field of 1 1 for convenience. Here, it is the 1 st, the 2nd, and the 3rd to the order from the left-hand side of 
s drawing. — It considers as the 1 1th field. With this operation gestalt, the temperature up zone Zl , and the 5th - the 
th field are assigned to the soak zone Z2, and the 1 1th field is assigned to the annealing zone Z3 for the 1 st - the 4th 
Id. In addition, in dra wing 1 (b), the part with a cooling jacket 36 is shown as a cooling zone Z4. 
)37] As shown in drawing 4 , the muffle 23 of this operation gestalt is presenting the flat cross-section configuration. 
;ad-lining section 23c of a muffle 23 is formed in the shape of [ with small curvature ] radii. Since said radii are 
nvexes toward the upper part, the part corresponding to right above [ of the center line of a conveyor belt 3 1 ] is the 
jhest in head-lining section 23c. That is, the inside of head-lining section 23c is a nonaqueous flat surface. 
338] When a fixture Gl is placed on a conveyor belt 31, silicon carbide Plastic solid Ml is carried out every width on 
s fixture Gl in the perpendicular condition to a travelling direction (longitudinal direction of a conveyor belt 31). At 
s time, the both-ends side of silicon carbide Plastic solid Ml will be in the condition of having turned to 23d of the 
le attachment walls of a muffle 23. In addition, since the rib is prepared in the installation side of a fixture Gl, a fixed 
sarance is secured between the field it has turned [ field ] to the bottom in silicon carbide Plastic solid Ml, and said 
rtallation side. 

339] The cooling zone Z4 in the back end side of a muffle 23 is set up so that the cross section may become small 
her than the heating zone (namely, the temperature up zone Zl, the soak zone Z2, and the annealing zone Z3) in a 
iffle 23. In other words, the back end side is carrying out the constriction of the muffle 23. 

340] Specifically, the cross section at the time of the work-piece injection of the heating zone in a muffle 23 has good 
im thing preferably set or less [ 0.09m ] to two two or less. Moreover, the cross section at the time of work-piece un- 
pplying [ of the heating zone in a muffle 23 ] has good 0.07m thing preferably set or less [ 0.05m ] to two two or less. 
ie reason is that it can make quick the rate of flow of the gas in a muffle 23 comparatively easily if the cross section of 
leafing zone is small. 

341] The continuation cleaning furnace 21 of this operation gestalt is equipped with a gas installation means 41 to 
roduce the gas of hypoxia concentration in a muffle 23. The gas installation means 41 is constituted by the piping 42 
nnected to the gas source of supply which is not illustrated, and the nozzle 43 prepared at the tip of the piping 42. The 
zzle 43 is arranged so that a right-and-left pair may be made in 23d of side attachment walls of both muffles 23. The 
s (speaking concretely, at this operation gestalt, being the gaseous mixture of air (air) and nitrogen (N2)) of hypoxia 
ncentration blows off from these nozzles 43 towards a longitudinal direction. As roughly shown by drawing 4 (b), 
th this operation gestalt, the nozzle 43 is installed in the 1st - all the 1 1th field. 

342] Here, the oxygen density in said gas is preferably good to be especially set up to 7% - 10% preferably 5% to 
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% 1% to 20%. It is because in addition to actuaM^bon increasing and causing a fall on t^^rength, as a result of the 
composition reaction of a binder stopping being able to progress easily long time amount will be needed and 
)ductivity will fall, in order to make a binder fully disassemble if an oxygen density is lower than 1%. On the 
ntrary, when an oxygen density is higher than 20%, it is because gas becomes easy to ignite from a viewpoint of fully 
.assembling a binder as a result of inflammable gas f s occurring so much, while it is convenient. Moreover, it is 
cause there is a possibility of causing a fall on the strength as a result of compounds other than silicon carbide arising, 
len the silicon carbide in silicon carbide Plastic solid Ml oxidizes. 

)43] As for the inert gas which constitutes the gas of hypoxia concentration, it is desirable that it is mainly nitrogen, 
hen nitrogen is used as inert gas, while control of an oxygen density becomes easy, it is because a compound which 
ases a fall on the strength becomes is hard to be generated. 

)44] Moreover, the continuation cleaning furnace 21 of this operation gestalt is equipped with a gas discharge means 
to discharge the gas which occurred in said gas and furnace out of a muffle 23. The ejector 48 for discharging said 
5 compulsorily is formed in the edge of the piping 47 which constitutes the gas discharge means 46. With this 
eration gestalt, the ejector 48 is formed in a location which is plurality and is different! 

)45] As shown in drawing 5 (a), the ejector 48 of this operation gestalt is equipped with nozzle section 48a arranged 
main-pipe section 48b connected to piping 47, and main-pipe section 48b, air installation tubing 48c which supplies 
; nozzle section 48a ejector air. The ejector air supplied through air installation tubing 48c blows off from nozzle 
:tion 48a. Consequently, the flow of the air which goes to the upper part from the lower part of dra wi ng 5 (a) is 
med, and the gas by the side of a muffle 23 is attracted by this flow. On the other hand, the gas which flowed into the 
nng 47 side from the ejector 48 is emitted to atmospheric air, after being deodorized with the deordorization 
uipment which is not illustrated. 

)46] As shown in drawing 5 (b), as for an ejector 48, it is desirable to have the heater 49. In this drawing, in order to 
oid certainly adhesion of the tar Tl in main-pipe section 48b, the sheath heater 49 is twisted around the perimeter of 
un-pipe section 48b which constitutes an ejector 48. Therefore, when main-pipe section 48b is heated by such sheath 
ater 49, plugging of an ejector 48 is prevented and the fall of discharge capacity is prevented. 
347] 200 degrees C or more of things set as 250 degrees C or more of the heating temperature at said heater 49 are 
sferably good. It is because there is a possibility of tar Tl dewing and adhering to the internal surface of main-pipe 
:tion 48b when the temperature in main-pipe section 48b becomes lower than 200 degrees C. Moreover, in addition, it 
good to supply the nozzle section 48a side, after forming the heater which is not illustrated on air installation tubing 
c and heating air at 300 degrees C - about 500 degrees C at the heater. In addition, in order to lessen the loss of heat, 
; heat insulator 50 is arranged in the perimeter of piping 47. 

348] As shown in drawing 5 (b), the ejector 48 is formed in the 2nd, 3rd, 5th, and 6th fields in a muffle 23. In other 
>rds, an ejector 48 is further formed also in two soak zones Z2 while it is formed in two temperature up zones Zl . 
Lat is, the ejector 48 is formed not only in the low-temperature field in a muffle 23 but in the elevated-temperature 
Id. 

349] Then, the cleaning approach at the time of using the above-mentioned continuation cleaning furnace 21 is 
scribed. In a cleaning process, it is good to be heated by 200 degrees C - 600 degrees C according to the class of 
ider which silicon carbide Plastic solid Ml needs to be heated by the temperature which a binder may decompose, 
d is used. When the heating temperature at this time is too low, it becomes impossible productivity not only to fall, 
t to be unable to disassemble a binder and to fully remove it. Therefore, it becomes impossible to reduce actual 
rbon and achievement of high-intensity- izing of a honeycomb filter 1 becomes difficult. On the contrary, if heating 
nperature is too high, the loss of heat energy will increase and cost nature will fall. Moreover, if a temperature up 
ids to be carried out to an elevated temperature for a short time, it will lead to generating of a crack etc., and there is 
so a possibility of barring achievement of high-intensity-izing on the contrary. In consideration of the above situations, 
waning temperature is set as 450 degrees C **10 degrees C with this operation gestalt. 

350] In addition, the flash point of the methanol which is the principal component of generating gas is 385 degrees C, 
d if methanol concentration exceeds 6 % of the weight which is an explosion limit lower limit under the environment 
ceeding this temperature, a possibility that a methanol may explode in a muffle 23 will produce it. For this reason, 
th this operation gestalt, the methanol concentration in a muffle 23 is managed so that it may become a considerable 
n value from an explosion limit lower limit. Specifically, it has managed so that methanol concentration may not 
ceed 1 .5 % of the weight. 

351] Moreover, as for the programming rate in a cleaning process, it is desirable to set a part for /-, and a part for /and 
degree-C temperature fall [ 10 degree-C ] rate as a part for part [ for 8 degrees-C/- ] and 13-degree-C/. As for the 
arer rate of silicon carbide Plastic solid Ml, it is desirable to be set as a part for part [ for 45mm/- ] and 60mm/. 
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)52] Especially the rate of flow of said gas whic!BRws the heating zone in a muffle 23 is^Bd to be set [ second ] up 
1000mm /or more a second 750 moremm /or more a second 500mm /or more. The reason is that a gas stops being 
le to pile up within a muffle 23 easily by carrying out the law of the rate-of-flow value greatly. Therefore, before 
ing cooled by contact to a muffle 23 and dewing, a gas can be made to discharge out of a muffle 23 certainly. In 
dition, at the continuation cleaning furnace 21 of this operation gestalt, the rate of flow is set up by adjusting the 
icharge capacity of an ejector 48. 
)53] 

forking Example(s) and Comparative Example(s)] (Production of an example 1) Wet blending of 51.5 % of the 
;ight of alpha mold silicon carbide powder and the 22 % of the weight of the beta mold silicon carbide powder was 
Tied out, and into the obtained mixture, 6.5% of the weight, an organic binder (methyl cellulose) and water were 
ded by a unit of 20% of the weight, and were kneaded, respectively. Next, raw silicon carbide Plastic solid Ml which 
s honeycomb structure was acquired by carrying out extrusion molding of small quantity, in addition the thing 
eaded further for a plasticizer and lubricant to said kneading object continuously. 

)54] Next, the moisture in silicon carbide Plastic solid Ml was evaporated by drying silicon carbide Plastic solid Ml 
the usual air (namely, under an oxygen ambient atmosphere). Here, after performing desiccation for 3 minutes at 100 
grees C using a microwave dryer first, specifically, desiccation for 20 minutes was performed at 1 10 degrees C using 
t air drying equipment. Furthermore, after cutting dried silicon carbide Plastic solid Ml, the through tube 12 of silicon 
rbide Plastic solid Ml was closed with the paste for the closures which consists of silicon carbide. 
355] Then, it degreased by throwing into the continuation cleaning furnace 21 silicon carbide Plastic solid Ml which 
ssed through the end-face closure process. At this time, the temperature at the time of cleaning (temperature in the 
ak zone Z2) was set as 450 degrees C **10 degrees C, and the keeping time amount in the temperature region 
ncerned was set up in about 70 minutes. Moreover, a programming rate and its duration were set up in part about 50 
nutes for 9.5-degree-C/, and a temperature fall rate and its duration were set up in part about 29 minutes for 10.5- 
gree-C/. Moreover, while setting the bearer rate of silicon carbide Plastic solid Ml as a part for 55mm/, the rate of 
»w was set [ second ] up in 1068mm /. Moreover, the cross section at the time of the work-piece injection of the 
ating zone in a muffle 23 was set as 2 0.09m, and the cross section at the time of work-piece un-supplying was set as 
).049m. And the oxygen density in a muffle 23 was set up to 2% by changing the compounding ratio of gaseous 
xture suitably. 

356] After degreasing on the above conditions, silicon carbide Plastic solid Ml was taken out from the continuation 
waning furnace 21 , and it was further set in the firing furnace. By this condition, baking of about 3 hours was 
rformed at 2200 degrees C to the bottom of the argon ambient atmosphere of ordinary pressure. Consequently, the 
neycomb filter 1 of an example 1 was obtained. 

roduction of examples 2, 3, and 4 and the examples 1 and 2 of a comparison) After setting up the oxygen density in a 
jffle 23 to 5%, 10%, and 15%, respectively and performing said cleaning process by changing the compounding ratio 
gaseous mixture suitably, said same baking process was performed. Consequently, the honeycomb filter 1 of 
amples 2, 3, and 4 was obtained, respectively. 

057] Moreover, after setting up the oxygen density to 20.95% (namely, the same concentration as earth atmospheric 
) and performing a cleaning process, the honeycomb filter 1 of the example 1 of a comparison was obtained by 
rforming a baking process. Furthermore, after setting up the oxygen density to 0.1% and performing a cleaning 
ocess, the honeycomb filter 1 of the example 2 of a comparison was obtained by performing a baking process, 
he approach of an evaluation trial, and result) When the situation in the continuation cleaning furnace 21 was 
v^estigated at the time of cleaning, on the cleaning conditions of each example and the example 2 of a comparison, 
lition brought a result it is suggested that a possibility of ignition occurring and finally causing deterioration of quality 
high saying by the cleaning conditions of the high example 1 of a comparison of an oxygen density to having not 
nerated. 

058] Moreover, visual inspection by the naked eye of each silicon carbide Plastic solid Ml was conducted after the 
waning process. Consequently, about each example and the example 1 of a comparison, adhesion of tar Tl was not 
cepted but generating of a crack was also accepted by neither. On the other hand, about the example 2 of a 
mparison, adhesion of tar Tl was accepted a little, and needed to do the activity which removes it after cleaning. 
059] Furthermore, when an actual carbon ratio (%) and disruptive strength (MPa) were conventionally measured by 
dl-known technique after baking, it became a value as shown in the following table 1 . 
060] 
able 1] 
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erefore, according to said example of this operation gestalt, the following effectiveness can be acquired. 

)61] (1) In performing shaping, desiccation, cleaning, and baking in order, and manufacturing a porosity silicon 

•bide sintered compact, in said each example, the oxygen density is heating silicon carbide Plastic solid Ml to the 

riperature which an organic binder may decompose under 1% - 20% of ambient atmosphere. Therefore, the burned 

>duct excellent in the cleaning article excellent in quality and reinforcement as a result quality, and reinforcement can 

obtained, without being accompanied by the fall and ignition of productivity at the time of cleaning. 

)62] In addition, 0.2% or less and disruptive strength are 40 or more MPas, and the actual carbon ratio of the burned 

)duct obtained in this case is the honeycomb filter 1 with which the closure of the edge opening was carried out by 

ns. Therefore, it is suitable for the use in an elevated temperature [ pressure loss is small and ], and filtration capacity 

lot only high, but can obtain the honeycomb filter 1 equipped with many very suitable engine performance in which 

struction by thermal stress moreover cannot take place easily. 

)63] (2) In said each example, it is degreasing using the continuation cleaning furnace 21. For this reason, compared 
th the case where it degreases at the furnace of a batch type, it excels in productivity primarily, 
i In said each example, nitrogen is mainly used as inert gas in an ambient atmosphere. For this reason, compared with 
5 case where other inert gas is used, control of an oxygen density becomes easy. Therefore, generating of ignition 
rich originates, for example in fluctuation of a rapid oxygen density etc. can be prevented certainly. Moreover, a 
mpound which causes a fall on the strength becomes is hard to be generated. From the above thing, quality 
provement and high-intensity-izing of a honeycomb filter 1 can be attained certainly. 

)64] (4) In said each example, silicon carbide Plastic solid Ml is heated at 200 degrees C - 600 degrees C. Therefore, 
►inder can be disassembled and removed certainly, without being accompanied by the fall of productivity or cost 
ture, and, finally high intensity-ization of a honeycomb filter 1 can be attained certainly. 
)65] In addition, the operation gestalt of this invention may be changed as follows. 

'ou may degrease by laying silicon carbide Plastic solid Ml on a conveyor belt 3 1 as it is, without using a fixture Gl . 
)66] - Things other than nitrogen, for example, an argon etc., can also be used as inert gas which can be set at the time 
cleaning. 

Tie heater 49 of an ejector 48 may be omitted as long as it is unnecessary. 

367] - Two or more muffles 23 may be arranged in the continuation cleaning furnace 21 at juxtaposition. 

Tie gas discharge means 46 may not use an ejector 48. That is, the gas discharge means 46 may not discharge a gas 

mpulsorily. 

)68] - In the operation gestalt, it was realized as the manufacture approach of the honeycomb filter 1 for exhaust gas 
rges that the manufacture approach of the porosity silicon carbide sintered compact of this invention is attached by 
j diesel power plant. 

)69] Of course, shape is taken as the manufacture approach of the ceramic filter which is not a honeycomb-like, or 
n also be taken by the manufacture approach of the porosity silicon carbide sintered compact of this invention as the 
inufacture approach of things other than a filter (for example, member for heat exchangers etc.). 
370] Next, the technical thought grasped according to the operation gestalt mentioned above is enumerated below 
th the effectiveness besides the technical thought indicated by the claim. 

\ In claim 1 thru/or any one of the 5, said silicon carbide Plastic solid should be heated continuously, being conveyed 
a continuation cleaning furnace. Therefore, according to invention given in this technical thought 1, it should excel in 
)ductivity. 

371] (2) In the technical thought 1, be compulsorily discharged outside a furnace by the gas discharge means with 
lich said continuation cleaning furnace is equipped while the gas of the hypoxia concentration which constitutes said 
ibient atmosphere is introduced in a furnace by the gas installation means with which said continuation cleaning 
mace is equipped. Therefore, according to invention given in this technical thought 2, the rate-of-flow value can be set 
greatly comparatively easily. 

372] (3) In the technical thought 1 or 2, said programming rate is a part for part [ for 5 degrees-C/- ], and 10-degree- 
, and a temperature fall rate should be a part for part [ for 8 degrees-C/- ], and 13-degree-C/. 
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In the technical thought 1 thru/or any one of trii^the bearer rate of said silicon carbide^H^tic solid should be a part 
part [ for 45mm/- ], and 60mm/. 
)73] 

rfect of the Invention] The cleaning approach of a silicon carbide Plastic solid that the porosity silicon carbide 
tered compact which was finally excellent in quality and reinforcement can be obtained can be offered without being 
;ompanied by the fault of a fall and ignition of productivity according to invention according to claim 1 to 5, as 
Gained in full detail above. 

)74] According to invention according to claim 3, quality improvement and high-intensity-izing of a porosity silicon 
bide sintered compact can be attained certainly. According to invention according to claim 4 5 high intensity-ization 
a porosity silicon carbide sintered compact can be attained certainly, without being accompanied by the fall of 
>ductivity or cost nature. 

)75] According to invention given in claims 6 and 7, the approach of manufacturing the porosity silicon carbide 
tered compact excellent in quality and reinforcement can be offered, without being accompanied by the fault of the 
1 and ignition of productivity at the time of cleaning. 
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f:*«r§s. ^mmmmxn. 3^7^1.31 % ^ 

-7 3 2RX/7- V 3 3£J: 0 , K^*jjye«cM 1 & 
APS52 3 a*»fetBP»2 3 b£(S]*>oT^M-r-S»«8M 

[0035]777;l-23 Ki3V^TfiWB»Srl!!*< MiP/r 

»W3 4<7)»CiiJaSft^©i: ttcOb-7 3 5**»a 
§^TVM>. t>fiEt-7 3 5«. V7 7/l/2 3rt?:fi 

iOtWfc^. -?>y7/U2 3<0f^^£(4. ^l¥fiftk 

7- y h3 6ti. jp^?^7-^^^a*T'^ai-rs^ 

#>0)i>e>X'bh . 

[0 0 36] 01 (b) \,Z7n^Khi.0iZ. 777/1-2 
tk 1 KOWWc^S^lTV^*. iitll. [s)0« 

^iw^mmc, mi, H2. »3-»i lcvmmti- 
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1 , m 5 -is i o coffim^f&y-yz i.mncom 
®fim<%v- yz3 izm r> a x htix v^.^. n 
(b) iz&^xa, ^wJ^y-yhse^hhrnmii'^ 

fflY->Z4tLX^tlX^^. 
[ 0 0 3 7 ] 04 kr^ft-S, J: 0 (C. #3«IBBItt<9V -y 
7/W2 SteWT&lSWttSrML-O^,, V -y 7/U- 2 3 
<7)7c#g|S2 3 c«ft*c7)/jN$>5:™«^m$ixTV^ 

>"vT<;Uh 3 1 cr)*>b®cr>\g.±.l l zttm-f&&m i ?i#- 
g|52 3 ctcfc^Tati«<^or^l» < . ^#gn 

[ 0 0 3 8 J ny<r<^h 3 l±lc?^*G 1 SrH^tf: 
mmM&MWM. 1 iiitfi^ ft ( n v^TOV h 

3 1 <7)^*I6] ) £*f LTM&tt«T-?-<0?&JLG 1 ± 
t«S £ £ ix & . .1 <D i: £ , 3Hfc8*J*»ffcM 1 OMffi 
W±V-y7/U2 3<0Hg2 3 d<7){aa^[^V^*®fc^ 

[ 0 0 3 9 J T y 7/1-2 3coimmteh&<%ijiv'-yz 

4«, V>y7/W2 3 (Bp-feffilV- 

yz i , w->-z 2 &i>*&#v->-z 3 ) J: 0 t>K 
C0040] **WfcH4. 7/W2 3 tz$m*tmv 

->cr>>7-7ikA&T<r>mmmii. o. u»jaT. *f* 

ti. v-y 7/U2 3 Iztsli&to&Y-yny-fimAft 
OKBBWJs, 0. 0 7m21ilT, #4 L<(40. 0 5m' 

[0041] xmtmm.nmmmfp 2 ia, ?iv 

2 3mzimmmm^mmK-r^^mx^4 1 

fcHiTu*. ft«c»A#R4 Hi, 0*L$rV^Ufc# 
te«C*ttS;hjfcI«4 2 t , *<0E*4 2<0jfe«tift 
tfhtltzSXiVA 3 blz£-?Xffif&2tlX^&. SXjV 

4 3&-?'y7/U2 3 tfDWTjCDlIlM 2 3 d^tJV^TS^M 
Sr^-rio^ieHSitT^i). ,Iit^<7)7X;P4 3*»(b 

xr (£so ta* (n 2 ) t<7)vi^m) tmumizfa 
nrxmmzixh£oiz%-?x\.^. H4 (b> izxwm 
mzTjkztiz, xoiz. *mmmmx'\i; x>va 3 #mi 

[oo42i;ct. «na««tfc*jtt4BBR«8i« 1 % 

%~i oxizikfezixx^&zttfxw mtm&wi 



[0043] <m.mm^%wim^vx^h^ i &% 
±bixmmx'$>&zbi) { ft£L\>\ ^-<msm 

b LXSmzm^tz^. K*«SOr? y h a-jvifim 

[0044] t/i, *mmmm<nmffl$m& 2 1 1±, t? 

ie§v«£ J ?>rrtt=±5^T^L7t^ , XSr-7>y77U2 3^ 

4 6^«fi£-f4ffit4 7osg95tcj±, tm&*w**mm 
\,zm\&thi-ztbcr>x.i? X.? ■? 4 smmhtix^h. * 

wmzWitf^tvt^h . 

[0045] 05 (a) (C^$fL4i:ot~, *HSfi^® 
COX^'x^^4 8«, !E1 : 4 7C^$^4±'i : a54 8 
b, ±l : gB4 8bfifc:ieB£*l.*:yXA^|54 8a, -eo 
yXfl«4 8 aXyi 7 ^I75-ft^tl»X7lAf 4 
8cSjt*ffl|i-CV^. xr^A^4 8c$-gTet^$^ 
T<5Xy x ^5'X7li, 7X;^4 8a*>^>i«aj$tl 
•1.. 05 ( a) OT^a^i^ftA^xT 

oafuW^flRS ix, £ OSiEixtC i o T "7 -y 7 A- 2 3 (BIO 

fmtfw&iztih&oiztc-ox^h. —7j, i^i^ 

[0046] 05 (b ) fc^$fLSJ:d(=, Xy'i?^ 
4 8(ib-7 4 9^tt^-CV>4£i:* < #*Lv\ C1CO0 
IZti^Xli. ±*g|54 8b(;*3(t4^-;UT 10ft«S: 
IWHClll»f*fc«>. xyx??4 8Slll«t4±ff» 
4 8 b COj^fflt i^- X b - ? 4 9 f=ftt <oiXT t> 

6. tfcot, £cO e fcd^^-Xb-^4 9^J:t9±l : a5 
4 8b**»Dj»Sn&£i:t:J:0. x^"x7i/48i0iS* 

[004 7] ffi£b-*4 9fc£*aifl?6fflJBtti« 200 
'Cm±- *F4L<(x2 5 0°CW±tzlS5g$ix4<Ii:^J; 
^. ±f»4 8b|*l<0«BJK*<2 0 0X:J:»)tfi<*4 
k , ?-^T 1 U-C±«»4 8b«rtlffitfjf 

■fh&Ztiifihhfr^Xfoh. ttz. x71A*4 8c 
±tc0^U=5rV^b-^$-|S»t, ^cob-^tciOxr^ 

3 0 0 "C~ 5 0 OXMmzW&Ltz otX'S X)V^4 8 
afflUcflt»-f*£k* j! Sr*iJ:v\ JDi-t:, iil«4 7«0JiI 
HtctiSiw o 7, 5: ^-^r < -Tl) 7ty> tclSriftW 5 0 *>12R $ 

[0 048] 05 (b) ic^^ixSJ: 3lC x>>'x7 7 

4 811. •7 y7;W2 3CCt5(t-S»^2. S3. SSS&tfSI 
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4 Qtem&V'-v Z 1 tz 2 HfSft^ixS k k {> tc. $ h 
£^?&7*-:xZ2fc:i 2(ilS{t^TV>|>. BP*>, xy 
x ;? ? 4 8« V -y 2 3 ti^tS (Kffiif feJ^S: £ 

[ 0 0 4 9 ] ttlr vC , ±ie«OiSMir 2 1 

^*)t^M i wu >y&ftmLo zfemzumzn 
h!£mw$>*). mmtx^&su yyommizmtx 2 

0 0r~6 0 ortM5:£ft.-§>.lk#U v\ u«t #0 

< . ju >y&+#£.im • mt-t&z t #-c# & < & 

it-J^k^&k^^^flit-^&tfO, W^T 

3$:¥«£#*LT\ :**SI^T«llHJl«*#4 5 0 
r± 1 Or£gj£$fVtV>S. 

c o o 5 o i &:fc , mLtfwzsmx'h h*?y-)\s 

<rfi\'X£J.t3 8 5XZX'h'0. I«SS:Sil.SftTT' 

y 9 y -frm&tfmmi&Tmmx'h & 6 m.m.% zmz. 

i*ico^^y-/i-j8K$r < gaL-rv^. Attract*. 
y-ivmsufii. 5ii%jst^^j:^cfiitvi 

[00 5 1 ] Bi»IgiC*«t6#iaa«li5*C/ 

*~i or/*, »ffla«ai8r/*~i 3-c/^tcis 
t3wa* lv\ *^ts*rt6»#M i ottsss 

5 mm/*— 6 0 mm/*fc:Rje3*LS £ k **ffl 

£L^. 

[0052]?7 7/1^2 3fc*J(t*iP^y->2rggix5 
fjiemHs<7)?Ti3I(i, 5 0 0ram/& , tUi. 7 5 

Omm/mXt. mzte 1 0 0 Omm/SJjUiKRgS 

kKi-O. m#:* { v-y7;i^2 3rtfc:"C»eLt:<<*6 
frbX'hh. ftot, V-/7/U2 3fc0>£MfcJ:9Wi> 
§ ftT ISJtf 6 flHc . SSif*£ VBKK: v «y ?)V 2 3 ^ 

mz-£&zbtfX'Z&. ^mmmnmmmip 

[00 53] 

5 1 . 5 M% k /3 9K-fti£S»* 2 2 M% k £ 

rnxmart. nhtitzw^mz^w^ vy 

)VU-X) tykti^tL^ixe. 5ttft%. 2 0fift% 
■fr> flu *. T jiff L fc . 8cic . h?IE?I» KTOBM k ffltk 



Mb i&mutxzwzmMLtzhnzmmizmfa 
isamm i 

i o o 5 4 ] at. <«h*>k*8H«t) 
tc*jv . *fl3S*tfyK*M i 1 9sa»$-*6 - k tc «t 

«^«cWfc:tt. t-f v-f mmtimzm^x 1 o or 

T3#tfMfc**fr->fcSL affl,!£*£18£fflvvc 1 i or 
•C^O^coffi^lSrffoTt. $<c>t, ^^tlfcMfbl^S 

1 2&%immfrt>%&M±m*<-xhi l z£^xm±L 
[0055] m^x. *mmikxm£mtim\3£mtfm 

foM 1 Z&WiWmir2 1 (c«ALTKI!S:ff ofc. ^ct) 
i: # , HUB«MC*J *t •!« ?SJS ( >Z2 TOffl* ) 

*4 5 or ± i ortcKjeL. SKffl*«T<o*-7T* 

[SIS:^7 0*tiaSL^. #vSa^&tX-?-i0FJT^ 

-?-<7)Fjf^B#p H ^ 1 0 . 5r/*. ft2 9*ti5^Lfc. 

HMkSa&JSJEHfcM 1 <?)^3ll3lJS$r 5 5 mm/*fc 
K^-T^ tHL SESESr 1 0 6 8mm/^^IS^L 
fo. *Jt, V>yyj\s23l,Z&V&imv'—>cr>V-i7fk 
AB#<7)»tOT»£0. 0 9m2{cfS^L. V-^^AB* 
<^Brffi«* 0 . 049m! # LT, fi^R 

[00 56] JJLhO ± o «rfftfrfcT«UBftff JS 

8W2 1 a»&jwfcJi*jfij&flcM i ^axo a l, $ ^ 
t=*iiSr«aKjFrtt:-fe -y h L?t. zcovmx\ nw.<r>T 

iVd-y^W^liZHWX 2 2 0 0r*C*«J3B#^M^* 

nr>tz. *<rMMk. mmm 1 <r»\=.*u»s * 1 
(»sfyij2, 3, 4at^jtR«i. 2<mm) m^<r> 

3g?«JKSr5%. 10%. 1 5%tC^frm^LTWfa 

•JOjg*. mm2, 3, 4<7V\-JiJ*y 4)V9 1 S:-?-iX 

[00 57] ifc, SS«i§lJ££ 20. 95% (BP^tfii* 
A^k[5)L?JlJg) (cR^LTKJiXSSrtTofef*. 
Xg^firo-ktctO. JtRMltf)Az*A7^^l 
. § (c , i8««JK£ 0 . 1 %tfS^ LTJMIX 

yNX^A7^;^lS:f#^. 

<nwmtVt--v\&vx\t&&. l**» o l . is** 
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[0058]**:. JKBIlSiac#«-fbS3Rj«0HcM 1 
ifltRW l town*. wTfti. ?-vl-t l nttmilZ 
t»J 2 fcov ->T (i . *-/UT l otttfaGgTBtf) fe 



[0059] S fcfc, jtott(c&vrcff*&fei«>¥2£«: 
«k 9»£ ( % ) at>"8S«^S ( M P a ) L£ 

[0060] 

















i 










1 . 3 4 % 


4 4. 2 Mpa 




5% 








0. 2 8% 


5 0. 8 Mpa 




1 0% 


2$ 






0. 0 8% 


5 6. 3 Mpa 




1 5* 








0.0 5% 


5 3.4 Mpa 




20.95% 






& 


0. 0 2% 


5 1. 1 Mpa 




0.1% 




is 




1 . 6 4 % 


3 1.2 Mpa 



[oo6i] ( i ) ttesmHTt*. «ml jk 
o . m-ittmsmfoM 1 srs^aus** 1 %~2 

[0 0 6 2] =5ris, fe*i*«jfcfW±. gg& 

*A*0 • 2«lSlT**OfflE«BSflE3&«4 0 M P afcJLLTfco 

[0063] ( 2 ) mm&mmmxu. mmmp 2 1 

£fflWCffitB§£?T-3T^6. z\cr>tzisb, rt'/ttWiPX' 

[0064] ( 4 ) frE*stsJtWf ti, *fks««j»* 

Ml£2 0 0'C~~ 6 OO'CtejDlSfeL'CV*!). fiSoT, 4 

1 o^ftK^hswincayR-r * -r t ^ti & . 

[ 0 0 6 5 ] , *«W<OfaUS!Bt±JaT<0 ± 0 
co* * y^r^u h 3 1 ±tc«c« LTfl&I^ffo X t> 

[0066] ■ «tiwM3»t**iSti«*i: txrnrna 



?U?>i><v. mz&T>l>3y*ft:m^&Zkl>X'%h. 

■ x.i?j,7?A&(r)t-74 9\£^mX'hti\ l fmni% 
tiXi>£^. 

[0067] : 1 fitzioivc^-y :7/l^2 

3 tittftJI J&gcES $*vO vc i> J: v >. 

■ ^,*Ptti#©4 6{±Jlv : x^^4 8^fflV^V>t£0 

[0068] • mm&miz&^xit. *mpm&\M. 

nmmxmtLxmftfcLx^ti. . 

[0069] ^m. *min&iimmmmffi&frcoW: 

[ o o 7 o ] mz. mm^cosmizmmztiKimm 

( l ) f«5l<Jl l JbM 5 ^-fix*^ l nzts v %T » miiB 

izimcoftmz x tua , ^stt t flywt t « t -t & - 1 

ifiX'Zh. 

[0071] ( 2 ) ssewji^B i iz&^x . Htrie#ffl 

[007 2] (3) aEtBWJiaiifcl±2tCJS^T. 
mflE#?S3ajS{i5 <> C/^~l O'C/^T'^O, TOlJK 
ti8'C/#~ 1 3'C/^T-ft«. i k . 

( 4 ) s««s.; f s i JbM3<7)^-r^ i -?cfc^t . 
mtmummmcommmmtA 5 mm/*-6 0 m 
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[0073] 

im&mk] J3LkB»W:J:-3fc, 11*11 -5 fcE 
[0074] |»*IM3 tc8Ett<0lSWfc: «tMT. ^7LK* 

[0075] mmne , i izmm<7Mw^j;tnf. mm 



[02] HI (a) <0B-B8U:t$H-*8W&SrEBL 
[03] 01 (a) <OA-Att£fctfSa»[BnBia. 
[04] (a) «V-y (b)li7 7 7^ 

[05 ] ( a ) , ( b ) atfrifai^a^yx/MBi^ 

[06 ] a-«A7 4 jUfcoMWM. 

[07 ] A-*A7 -f /l^eO-aWBtWiBia, 



[01 1 




3>50 



21 
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[04] 



48 (46) 



43 (41) 
23d 




Na Air 



Na Air 



Na Air 



Na Air 



[15] 




[07] 
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F^-A(##) 4D019 AA01 BA05 BB06 BD01 CA01 
CB06 

4G001 BA22 BA73 BB22 BG4 BC54 
BD36 



